Search on new feedstuff as energy sources in fish diets to reduce feed cost is significant importance. Agro-industry by-products including fig jam by-products (FJB) promising to serve as unconventional energy sources. Full or partial replacement of the wheat bran component by FJB in the diets of Florida red tilapia, Oreochromis niloticus x Oreochromis mosambicus, fingerlings were examined. Five isonitrogenous and isocaloric diets were formulated to contain 0, 5, 10, 15 and 20% FJB, which represented to 0, 25, 50, 75, and 100% replacement level of wheat bran, respectively. Ten fish (2.13g/ fish) were randomly distributed into 10 experimental groups in duplicates and reared for eight weeks. Performance of fish fed diets containing 25 and 50% replacement levels were not affected significantly (P >0.05) compared to the control diet. However, at higher levels of FJB (70 or 100%), the growth performance and feed conversion ratio (FCR) were significantly lower (P <0.05) than the control group. Protein efficiency ratio (PER), productive protein value (PPV) and energy retention (ER) decreased at the higher replacement levels. Body composition was not affected using different replacement level of FJB. No significant differences (P >0.05) were observed in incidence cost and profit index among fish fed 25 and 50% FJB replaced wheat bran.
Introduction
Finding economical sources of fish ingredients and prices for used products have been raised. This problem is more serious in developing countries e.g. Egypt. Considerable emphasis has been focused on the use of conventional plant oil seed meals including soybean, groundnut, cotton seed and rapeseeds meals (Jackson, et al. 1982 and Robinson, et al. 1984) . Recently, interest has been conducted on the evaluation and use of unconventional feedstuff such as aquatic marcophytes, agriculture by-products, single cell protein, peanut meal, algal powder, etc. (Munsiri and Lovel, 1993; Lim, 1997; Mukhopadhyay and Ray, 1999) . In Egypt, a considerable attention has been paid to use nonconventional feedstuffs either as protein or energy sources to replace fishmeal and yellow corn which represent the largest part of commercial feeds (Shalaby, 1998; El-Dakar, 1999; Ghazalah, et al. 2002; Osman, et al. 2003 and Abdel-Hakim, et al. 2003) . Many researchers used agro-industrial by-products as energy sources in fish diets e.g. tomato waste and pea waste (Masaoud, 1992) , seaweeds, (Zaki, 1990) , Egyptian mallow (Labib, 1990) , leaves of some vegetables (Abdel Munaem, 1998 and El-Dakar, 1999) . Substantial quantities of crop residuals and industrial by-products could be used in formulation fish diets. However, many of these unconventional feeds did not maximally utilized by fish producers due to inadequacy evaluation of their nutritive value and/or their inadequacy benefits. Belal and Al-Jasser (1997) (AOAD, 1998) . Therefore, the present study aimed to evaluate of the nutritive value of this waste (FJB) and study the effects of its replacement with wheat bran on growth performance, feed conversion, nutrient utilization, body composition and cost-benefit analysis of red tilapia fingerlings.
Materials and Methods
This work was carried out at the Wet Fish Lab. Faculty of Agriculture, Alexandria University. Ten glass aquaria with dimensions of 70x30x40cm, total net volume 70-L, were used in this study. All aquaria were filled with dechlorinated tap water stored 24 hours before use. Florida red tilapia, O niloticus x O mosambicus, were obtained from the Maryot Fish Farming Co. Fish were transported in fiberglass tanks (300L). All fish were kept for one week to alleviate stresses and to be adapted to the new conditions. Ten fish with the initial weight (2.13g/fish) were randomly selected and allotted into the experimental aquaria. Fish were fed the control diet for two weeks, during this period healthy fish of the similar weight replaced dead ones.
Five diets were formulated to contain 0, 5, 10, 15 and 20% of FJP replaced wheat bran, corresponding to 0, 25, 50, 75 and 100% substitution level, respectively. Each diet was fed to randomly assigned duplicate aquaria. Ingredient composition of the diets is presented in (Table 1) . Fishmeal was home made by collecting small fish and non-saled fish named locally "Wazafa", dried at 60°C, ground and sieved prior to be kept at -20°C. The diets were prepared by mixing dry ingredients with water and were pelleted using a meat mincer with a 1-mm diameter. The pellets were air dried and stored at -20°C. The pelleted feeds were slightly broken into particles during the first two weeks. Fish were fed 8, 6 and 4% of the body weight daily for 1-2, 3-4 and 5-8 weeks, respectively. The feed amount was given three times a day (900, 1200 and 1500) in equal proportions. Feeding was performed for six consecutive days, for 56 days. Fish were weighed biweekly and feed amounts were adjusted to weight. Fish were reared in 28±2°C and 8.8±0.2 for temperature and pH, respectively. Third water volume was exchanged daily except the weighing day, about two thirds of water volume were changed.
Diets and fish samples were analyzed according to AOAC (1990) for dry matter, crude protein, ether extract, crude fiber, nitrogen free extract (NFE) and ash. The gross energy contents of the diets and fish samples were calculated using factors of 5.65, 9.45 and 4.2 kcal/g of protein, lipid and carbohydrate, respectively (NRC, 1993). Digestible energy content was calculated from standard physiological fuel values as 4 and 9 kcal/g of protein, carbohydrate and lipid, respectively (Garling and Wilson, 1976 ). To evaluate cost-benefit analysis of FJB inclusion in the diets of red tilapia fry, incidence cost (IC) and profit index (PI) were calculated according to New (1985) . Analysis of variance (ANOVA) was carried out according to Snedecor and Cochran (1974) using a completely randomized design (CRD). Differences were subjected to Duncan's Multiple Range-Test (Duncan, 1955) at a significance level of 0.05. Software of MSTAT-C was used to compute the statistical analysis.
Results and Discussion
Fig jam by-product contains a reasonable amount of (60.69%) which indicated a potential value as a source of energy. However its high content of (11.9%) is a factor limits its usage as a feed for fish. The gross energy content of such source could be considered as classic energy sources e.g. yellow corn which recorded 4200 kcal/kg (Ghazalah, et al. 2002) .
When FJB replaced wheat bran at 0, 25 or 50% no significant differences (P >0.05) were observed among these replacement levels compared to the control regarding body weight, total gain and specific growth rate while the higher levels of substitution showed negative effects on performance of red tilapia. This may be attributed to the higher crude fiber content of FJB (11.9%). These results are in agreement in literature (Hasanain, 1991; Masaoud, 1992; ElAiatt, 1999 and Ghazalah, et al. 2002) . Similar trend showed inferior performance when red tilapia fed peas waste and tomato waste at 10, 20 and 30% (Masaoud, 1992) (Belal and Al-Jasser, 1997) . El Baghdadi (1995) concluded that date stone meal could be used in laying quail diet up to 12% without detrimental effect on productive performance. This may be attributed to the presence of hormonal like compounds which acts as a growth promoter and results in an increase weight and growth performance of animals (Barreveld, 1993) .
In the present study, when used containing FJB in tilapia feeds significant differences (P <0.05) in performance had been detected particularly at the higher replacement levels (75 and 100%). However, at 25 and 50% replacement level, the performance of fish was not affected significantly compared to the control diet (Table 2) . In this concern, Hulan et al. (1982) concluded that potato waste as an energy source could be considered as good substitute ingredient ground maize in diets for broiler chickens and livestocks up to 30% of potato waste. Furthermore, Ghazalah et al. (2002) showed that yellow corn energy could be replaced by either 25% date stone or 50% potato by-product meal without harmful effect on the performance and feed utilization of Nile tilapia. The above findings confirm the present study with FJB meal for red tilapia fingerlings. No mortality was found in fish group fed all the diets during the experimental period showing no adversely effect on performance by using FJB (Table 3) . When FJB replace with bran, the fish fed diet containing 25 and 50% replacement level should less feed intake and protein intake (Table 4) . However, no significant differencies (P >0.05) in feed and protein intakes among fish fed diets containing FJB levels were observed. Energy intake by fish fed the diets were insignificant (P >0.05). No significant differences (P >0.05) in FCR values were found among treatments contained FJB upto 50% compared to the control group (Table 4) . Meanover, the poorest values were obtained by fish given either 75 or 100% of FJB replaced wheat bran. Similar results were obtained by El-Aiatt (1999), Ghazalah et al. (2002) .
Protein utilization (PER and PPV%) decreased with increasing FJB levels (Table 4) . However, 25% FJB substitution level gave similar protein efficiency ratio and productive protein value of the control group. Higher levels of FJB (75 and 100% replacement level) gave the poorest protein utilization (Table 4) . Energy utilization showed the same trend was found in PER and PPV%. It is possible that inhibition of amino acid transport accounts for the inferior protein retention of red tilapia fed diets containing potato by-product at levels greater than 25% replaced yellow corn (Hokazone, et al. 1979) . Hasanain (1991) demonstrated that Nile catfish, Clatias lazera, was able to utilize a diet containing 66% nonconventional protein supplemented (Tomato pulp, brewers dried gain meal and bean haulms). Fish fed such diets recorded the lowest body weight gain, the lowest protein and energy intakes.
The whole body composition of the red tilapia fingerlings fed different levels of FJB is presented in table (5). The results revealed that no significant differences (P >0.05) in crude protein, ether extract, ash and energy contents were observed among all fish groups fed diets containing FJB and the control group. Higher FJB levels resulted in a decrease in protein and ether extract contents while ash and energy contents were not affected by increasing FJB levels in diets. The cost-benefit analysis of feeding red tilapia diets containing FJB as an energy source are presented in (Table 6 ). It could be noticed that the price of kg of the diets was gradually decreased by increasing FJB level. The incidence cost for diets containing upto 50% FJB was insignificant (P >0.05) when compared with the control diet. Similar trend was found with the profit index. It seemed that using of FJB upto 50% in diets of red tilapia was economically efficient under the present work.
Conclusion
Fig jam by-product could be utilize by tilapia safely and efficiently as an alternative energy source upto 50% replaced wheat bran to meet a part of fish feed shortage. Fig jam by -product, corn oil, vitamin premix, ascorbic acid and minerals premix were 3.8,1.5, 0.65, 1.0, 0.1, 2, 3.5, 12 and 3.5, respectively. Cost in Egyptian Pounds 1Euro equals 7.5 EGP 3 -Incidence cost= feed cost to produce 1kg fish. 4 -Profit index= value of fish/cost of feed consumed, 1kg fresh fish equals 6LE.
